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(54) Dielectric antenna including filter, dielectric antenna including duplexer, and radio 
apparatus using these 



(57) The invention provides a dielectric antenna 
including a filter, comprising: a dielectric substrate (1); 
an antenna portion, comprising a radiation electrode (2) 
having one short-circuited end and one open end and 
provided on or within the dielectric substrate (1); a filter 
portion comprising; at least one resonance electrode 

Fig.1 



(4a; 4b) provided on or within the dielectric substrate 
(1), and a external coupling electrode (7) in association 
with the resonance electrode (4b); and the radiation 
electrode (2) and the resonance electrode (4a; 4b) 
being coupled to each other. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention s 

[0001 ] The present invention relates to a dielectric 
antenna having a filter function, a dielectric antenna 
having a duplexer function, and a radio apparatus using 
these. 10 

2. Description of the Related Art 

[00021 A rrricrostrip antenna and a dielectric 
antenna have been used as an antenna in the micro- is 
wave band, especially one suitable for a small-scale 
radio apparatus. 

[0003] Furthermore, in general a reception filter is 
provided in order to extract a desired frequency signal of 
received waves, and a transmission filter is used to 20 
transmit only the desired frequency signal as a trans- 
mission wave. An antenna in which such filters are pro- 
vided in the antenna portion to enable the entire device 
to be miniturized is disclosed in Japan Unexamined Pat- 
ent Publication No. 8-1 81533. 2s 
[0004] The above described rrricrostrip antenna 
having a filter function comprises a microstrip antenna, 
the microstrip antenna comprising a ground conductor 
and a microstrip conductor provided on a dielectric sub- 
strata And, dielectric resonator is constituted on the 30 
dielectric substrate. By this arrangement, the microstrip 
antenna and the dielectric filter can be provided on a 
single dielectric substrata However, since the antenna 
portion and the filter portion are independent of each 
other, transmitting means must be separately provided 35 
in order to input the receive signal to the filter portion, 
and loss occurs in mis part This causes deterioration in 
the electrical characteristics. 

SUMMARY OF THE INVENTION *o 

[0005] To overcome the above described problems, 
preferred embodiments of the present invention provide 
a dielectric antenna including a filter and a dielectric 
antenna including a duplexer, wherein loss problems 45 
caused when transmission means (guide) is provided 
between the antenna portion and the filter portion are 
eliminated, and which are miniturized and have excel- 
lent electrical characteristics, and a radio apparatus 
using these. so 
[0006] One preferred embodiment of the present 
invention provides a dielectric antenna including a filter, 
comprising: a dielectric substrate; an antenna portion 
comprising; a radiation electrode having one short- 
circuited end and one open end and provided on or 55 
within the dielectric substrate; a filter portion compris- 
ing; at least one resonance electrode provided on or 
within the dielectric substrate, and a external coupling 



electrode in association with the resonance electrode; 
and the radiation electrode and the resonance electrode 
being coupled to each other. 
[0007] In the above described dielectric antenna 
including a f ater, an electrode electrically isolated from 
ground and generate a static capacitance between the 
resonance electrode and the radiation electrode may be 
provided; and the resonance electrode and the radiation 
electrode may be coupled to each other by static capac- 
itance. 

[0008] Another preferred embodiment of the 
present invention provides a dielectric antenna includ- 
ing a filter, comprising: a dielectric substrate; a slot 
antenna-type antenna portion comprising; a ground 
electrode opened in a slot shape and provided on a die- 
lectric substrate; a filter portion comprising; at least one 
resonance electrode provided on or within the dielectric 
substrate, and a external coupling electrode in associa- 
tion with the resonance electrode; and an electrode 
coupled to the resonance electrode and coupled to the 
slot antenna. 

[00091 According to the above described structures 
and arrangements, since an antenna portion is provided 
on or within a dielectric substrate, and in addition, one 
or multiple resonance electrodes are provided to form a 
filter portion, and the resonance electrodes and the 
antenna portion are coupled, there is no need to provide 
a special transmission guide or the like to connect the 
antenna portion and the filter portion, and consequently 
a dielectric antenna including a filter with no transmis- 
sion guide loss and excellent electrical characteristics 
can be formed. 

[0010] Yet another preferred embodiment of the 
present invention provides a dielectric antenna includ- 
ing a filter, comprising: a first dielectric substrate; an 
antenna portion comprising: a predetermined shaped 
electrode which comprises an external coupling elec- 
trode and provided on or within the first dielectric sub- 
strate; a second dielectric substrate; 

a filter portion comprising; at least one resonance 
electrode provided on or within the second dielec- 
tric substrate, and an external coupling electrode in 
association with the resonance electrode; and a 
substrate on which an electrode connecting the 
external coupling electrode of the antenna portion 
and the external coupling electrode of the filter por- 
tion are disposed and the antenna portion and the 
filter portion are mounted. 

[0011] With this constitution, as regards the 
antenna portion and the filter portion, the material, 
dimensions, electrode pattern, and the like of the dielec- 
tric substrate can be designed with maximum suitability. 
In addition, a single-body dielectric antenna including a 
filter, which is a unified component capable of being 
mounted on a mount substrate, can be obtained. 
[0012] Furthermore, yet another preferred embodi- 
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merit of the present invention provides a dielectric 
antenna including a duplexer, comprising: a transmis- 
sion filter and a reception filter, each comprising the 
above described filter portion; and the resonance elec- 
trode of an output stage of the transmission filter and 
the resonance electrode of an input stage of the recep- 
tion f itter being coupled to an antenna portion. 
[001 3] When the antenna is used for transmission 
in this way. by providing the duplexer portion and the 
antenna portion together, the high-frequency circuit por- 
tion can be miniturized even further. 
[0014] Moreover, yet another preferred embodi- 
ment of the present invention provides a radio appara- 
tus comprising the above described dielectric antenna 
including a filter, or the above described dielectric 
antenna including a duplexer. as a high-frequency cir- 
cuit portion. 

[0015] As a consequence, it is possible to achieve a 
radio apparatus which has a high-frequency circuit por- 
tion of excellent characteristics, and which is entirely 
miniturized. 

[0016] Other features and advantages of the 
present invention will become apparent from the follow- 
ing description of the invention which refers to the 
accompanying drawings 

BRIEF DESCRIPTION OF DRAWINGS 

[0017] 

Rg. 1 is a perspective view of a dielectric antenna 
including a fitter according to a first embodiment 
Fig. 2 is an equivalent circuit diagram of the same 
dielectric antenna including a filter. 
Fig. 3A and Fig. 3B are block diagrams showing a 
constitution of a radio apparatus according to a sec- 
ond embodiment 

Fig. 4 is a perspective view of a dielectric antenna 
including a filter according to a third embodiment. 
Fig. 5 is an exploded perspective view of a dielectric 
antenna inducing a filter accord ng to fourth 
embodiment 

Fig. 6 is a perspective view of a dielectric antenna 
including a filter according to a fifth embodiment 
Fig. 7 is a perspective view of a dielectric antenna 
including a filter according to a sixth embodiment. 
Fig. 8 is a perspective view of a dielectric antenna 
including a duplexer. 

Fig. 9 is an exploded perspective view of another 
dielectric antenna including a duplexer. 
Fig. 10 is a projected view of a fitter portion in the 
same dielectric antenna including a duplexer. 
Fig. 11 is a block diagram showing a constitution of 
a radio apparatus comprising a dielectric antenna 
including a duplexer. 



PREFERRED EMBODIMENTS OF THE PRESENT 
INVENTION 

[0018] The constitution of a dielectric antenna 
s including a fitter according to a first preferred embodi- 
ment of this invention will be explained with reference to 
Fig. 1 and Rg. 2. 

[0019] Rg. 1 is a perspective view of a dielectric 
antenna including a filter. In Rg. 1. a numeral 1 repre- 

10 sents a rectangular dielectric substrate, a ground elec- 
trode 8 is provided at the bottom face in the diagram, 
and a radiation electrode 2 is provided from the right 
rear end face in the diagram of the dielectric substrate 1 
to the top face in the diagram. This portion comprises a 

is A/4 resonatjng-type dielectric antenna having one short- 
circuited end and one open end. Furthermore, through 
holes 3a and 3b are provided in the dielectric substrate 
1, and resonance electrodes 4a and 4b are provided 
inside these through holes. Ground electrodes 8 are 

20 provided at the two open faces of these through holes 
3a and 3b, the top and bottom faces, and the left front 
end face, as viewed in the diagram. One end of each of 
the resonance electrodes 4a and 4b lead to the ground 
electrodes 8 at the open faces of the through holes 3a 

25 and 3b, and the other ends are open at electrode 
unformed portions i.e., nonconductive portions 5a and 
5b. An electrode 6 is provided in the tower side of the 
diagram of the dielectric substrate 1, and is isolated 
(electrically floated) from the ground electrodes 8. An 

30 electrode for external coupling 7 is provided from the 
tower side of the diagram of the dielectric substrate 1 to 
the front end face. The electrode 6 and the resonance 
electrode 4a are coupled by static capacitance created 
therebetween. Furthermore, the electrode for external 

35 coupling 7 and the resonance electrode 4b are coupled 
by static capacitance generated therebetween. Moreo- 
ver, the electrode 6 and the radiation electrode 2 are 
coupled by static capacitance created between the 
electrode 6 and the area near the open end of the radi- 

40 abon electrode. 

[0020] Rg. 2 is an equivalent circuit diagram of the 
dielectric antenna including a fitter shown in Fig. 1. In 
Rg. 2. numerals Ra and Rb represent resonators (coax- 
ial resonators) using the resonance electrodes 4a and 

45 4b in Rg. 1,and these two resonators Ra and Rb are 
comline coupled. Numerals Cs represent stray capaci- 
tances created in the nonconductive portions 5a and 5b. 
Cea represents a static capacitance created between 
the resonance electrode 4 and the electrode 6. and Ceo 

so is a static capacitance created between the resonance 
electrode 4b and the electrode for external coupling 7. 
This constitution forms a filter portion comprising two- 
stage resonators, and exhibiting bandpass fflter pass 
characteristics. 

55 [0021] Furthermore, in Rg. 2, a numeral Cf repre- 
sents static capacitance created between the electrode 
6 and the open end of the radiation electrode 2. a 
numeral Cg represents static capacitance created 
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between the open end of the radiation electrode 2 and 
the ground electrode 8, and a numeral CG represents 
static capacitance created between the electrode 6 and 
the ground electrode 8. L represents the inductance 
component of the radiation electrode 2, and this induc- 
tion component and mainly Cg form a resonant circuit. A 
numeral R represents radiation resistance. The above 
circuit portions comprise an antenna portion. 
[0022] According to the constitution shown above, 
by making the characteristics of the filter portion band- 
pass filter characteristics which pass only signals in the 
receive signal frequency band, it is possible to obtain 
only the desired received signal from the electrode for 
external coupling 7 shown in Fig. 1 , merely by mounting 
this dielectric antenna including a filter on a circuit sub- 
strate. 

[0023] Next, a constitution of a radio apparatus 
using a dielectric antenna including a filter, which is a 
second preferred embedment, will be explained with 
reference to Figs. 3A and 3B. 
[00241 Fig. 3A is a block diagram of a receive por- 
tion of a radio apparatus, and Rg. 3B is a block diagram 
of a transmission portion of the radio apparatus. In Figs. 
3A and 3B, the alternate long and two short dash line 
portion represents the dielectric antenna including a fil- 
ter. In Rg. 3A, a receive antenna is provided in a single 
structure with a reception titer, and in Rg. 3B, the trans- 
mission antenna is provided in a single structure with a 
transmission filter. This dielectric antenna including a fil- 
ter is for instance mounted on a circuit substrate in a 
radio apparatus. Consequently, the entire radio appara- 
tus can be miniturized. 

[0025] Next. Rg. 4 shows a perspective view of a 
constitution of a dielectric antenna including a filter 
according to a third preferred embodiment. Ground 
electrodes 8 are provided on the outer faces (six faces) 
of a rectangular dielectric substrate 1. A slot without a 
ground electrode is provided in the top side of the dia- 
gram of the <£ electric substrate 1 . This structure forms a 
slot antenna. Furthermore, through holes 3a and 3b are 
provided in the dielectric substrate 1. and resonance 
electrodes 4a and 4b are provided therein. Ends of each 
of the resonance electrodes 4a and 4b are led to the 
ground electrodes 8 in the open faces of the through 
holes 3a and 3b, and the other ends are open at the 
nonconductive portions 5a and 5b. An electrode 6 is 
provided from the bottom face of the dielectric substrate 
1 to the right rear side in the diagram, and is isolated 
from the ground electrodes 8. Furthermore, an elec- 
trode for external coupling 7 is provided from the lower 
side of the dielectric substrate 1 to the left end face in 
the diagram, and is isolated from the ground electrodes 
8. The electrode 6 and the electrode for external cou- 
pling 7. and the resonance electrodes 4a and 4b, are 
coupled by static capacitance created therebetween. 
Furthermore, the magnetic field of the electrode 6 
causes electromagnetic field distribution, whereby an 
electrical field travels towards the direction of the short 



end of the slot 18, thereby supplying electricity to the 
above slot antenna. 

[00261 Next, a constitution of a dielectric antenna 
including a filter according to a fourth preferred embod- 

5 iment will be explained with reference to Rg. 5. In Rg. 5, 
numeral 100 represents an antenna portion. A ground 
electrode 22 is provided on the bottom face a dielectric 
substrate 19 as viewed in the diagram, and a racfiation 
electrode 2 is provided from the end face of the right 

10 rear side to the top face as viewed in the diagram. Fur- 
thermore, an electrode 24 is provided on the bottom 
face of the dielectric substrate 19, and is isolated from 
the ground electrode 22. On the other hand, numeral 
101 represents a filter portion, wherein through holes 3a 

15 and 3b are provided in a dielectric substrate 20, and in 
addition, resonance electrodes 4a and 4b are provided 
in the through holes 3a and 3b. 
[0027] In Rg. 5, a numeral 21 represents a ceramic 
substrate, having a ground electrode 25 provided on an 

20 outer face thereof. Furthermore, an electrode 26 is pro- 
vided on the top face in the diagram and is isolated the 
ground electrode 25. Moreover, an electrode 27 is pro- 
vided from the top face, via the front end face, to the bot- 
tom face, and is isolated from the ground electrode 25. 

25 The antenna portion 100 and the filter portion 101 are 
mounted on this substrate 21 by plating using soldering, 
a silver electrode, or the like. In this case, the electrodes 
6 and 7 of the filter portion 101 lead to the electrodes 26 
and 27 on the substrate, the electrode 24 on the 

30 antenna portion 100 leads to the electrode 26 on the 
substrate, and moreover the ground electrodes of the 
dielectric filter and the tielectric antenna each lead to 
the ground electrode 25 on the substrate. 
[0028] The constitution shown above forms a cfie- 

35 lectric antenna including a filter using the electrode 27 
as an output terminal for received signals. 
[0029] Rg. 6 is a perspective view of the dielectric 
antenna including a filter according to a fifth preferred 
embodiment In each of the embocfimerrts shown so far, 

40 resonance electrodes were provided inside through 
holes provided on the dielectric substrate, but the reso- 
nance electrodes 4a and 4b may be provided inside 
holes 3a and 3b which do not lead through, as shown in 
Rg. 6. In this case, a stray capacitance is created 

45 between the end portions of the resonance electrodes 
4a and 4b inside the dielectric substrate 1 and the 
ground electrode 8 on the read end face as viewed in 
the diagram. In other respects, the constitution and 
action are the same as those of the first embodiment 

so [0030] Rg. 7 is a perspective view of a dielectric 
antenna including a filter according to a sixth preferred 
embodiment In each of the embodiments shown so far, 
resonance electrodes were provided inside holes in the 
dielectric substrate, but as shown in Rg. 7, the reso- 

55 nance electrodes 4a and 4b may be arranged in a strip- 
line. Ends of the resonance electrodes 4a and 4b con- 
nect via the front right end face to the ground electrode 
8 on the bottom face of the dielectric substrate 1. as 
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viewed in the diagram. The structure and action of the 
other ends are the same as in the first embodiment. 
[0031] Next, a constitution of a dielectric antenna 
including a duplexer will be explained with reference to 
Fig. 8. Four through hole, represented by 3a, 3b, 3c, and 
3d, are provided in a rectangular dielectric substrate 1 , 
and resonance electrodes 4a, 4b, 34a, and 34b. are 
provided therein. A ground electrode 8 is provided on 
the outside faces (six faces) of the dielectric substrate 1 . 
and one end of each of the resonance electrodes 4a. 
4b, 34a, and 34b connects to the ground electrode 8. 
Furthermore, the other ends of these resonance elec- 
trodes are open at electrode unformed portions 5a. 5b. 
35a. and 35b. An electrode 6 is provided on the bottom 
face of the dielectric substrate 1 as viewed in the dia- 
gram, to create static capacitance between the reso- 
nance electrodes 4a and 34b. Furthermore, electrodes 
7 and 37 are provided from the bottom face of the die- 
lectric substrate 1 . as viewed in the diagram, to the front 
left end face, and from the bottom face to the rear right 
end face. These electrodes 7 and 37 are coupled by 
static capacitance created between the resonance elec- 
trodes 4b and 34a. A slot 1 8 is provided on the top face 
of the dielectric substrate 1 as viewed in the diagram. 
The electrode 6 provided on the bottom face of the die- 
lectric substrate 1 causes electromagnetic field distribu- 
tion, whereby an electrical field travels towards the 
direction of the short end of the stot 18. thereby supply- 
ing electricity to the slot antenna. 
[0032] According to the constitution shown in Fig. 8, 
the reception filter comprises a two-stage resonator 
using the resonance electrodes 4a and 4b, and the 
transmission filter comprises a two-stage resonator 
using the resonance electrodes 34a and 34b. Then, the 
electrode 6 splits the transmitted signal and the 
received signal. That is, the position of the electrode 6 
opposite the slot 18 is the split point the guide length 
from the split point to the equivalent short-circuiting face 
of the input stage resonator (resonator comprising the 
resonance electrode 4a) of the reception filter is an odd 
multiple of one-quarter of the wavelength of the fre- 
quency of the transmitted signal on the guide, and in 
addition, the guide length from the split point to the 
equivalent short-circuiting face of the output stage reso- 
nator (resonator comprising the resonance electrode 
34b) of the transmission filter is an odd multiple of one- 
quarter of the wavelength of the frequency of the 
received signal on the guide. 

[0033] Next, Fig. 9 shows an exploded perspective 
view of the constitution of another dielectric antenna 
including a duplexer. In Fig. 9. a numeral 100 represents 
an antenna portion, a ground electrode 22 is provided 
on the bottom face of the dielectric substrate 19 as 
viewed in the diagram, and a radiation electrode 2 is 
provided from the rear right end face to the top face as 
viewed in the diagram. Furthermore, an electrode 24 is 
provided on the bottom face of dielectric substrate 19. 
and is isolated from the ground electrode 22. On the 



other hand, a numeral 101 represents a fitter portion, 
having multiple through holes provided in a dielectric 
substrate 20 and electrodes provided therein. 
[0034] Figs. 1 0A to 1 0D are projected views of the 

s above filter portion, in which Fig. 10B being a top view, 
Fig. 10C being a front view, Fig. 10A being a back view, 
and Fig. 10D being a left side view. This filter portion 
comprises various types of holes and electrodes pro- 
vided in a rectangular dielectric block 1. That is. 33a. 

w 33b, 33c, 43a, 43b, and 43c are transmission filter side 
holes, and 3a, 3b. 3c, and 3d are reception filter side 
holes. Then, a numeral 39 represents a hole for forming 
an electrode for coupling. As shown in Fig. 10B of the 
same diagram, the holes are step holes of different 

15 diameters at the top half and bottom half of the diagram, 
and electrodes are provided therein. These electrodes 
are open at or near, the ends of the large diameter ends 
of the step holes. The holes 45a, 45b. and 45c, shown 
in Fig. 10A. are ground holes. An electrode 38 corrtinu- 

20 ing from an electrode for coupling 40, an electrode for 
external coupling 37 continuing from a resonance elec- 
trode 34a, and an electrode for external coupling 7 
which creates static capacitance between itself and the 
resonance electrode 4d, are provided on the outer laces 

25 of the dielectric substrata In addition, a ground elec- 
trode 23 is provided almost entirely over the faces (six 
faces) of the dielectric substrate, but avoiding these 
electrodes. 

[0035] The action of the fitter portion of the constitu- 

30 lion descrfoed above is as follows. Firstly, the resonator 
guides 4a. 4b. 4c. and 4d, provided in the holes for res- 
onator guide 3a, 3b, 3c, and 3d. are confine-coupled, 
and the resonator guide 4a is interdigrtally coupled to 
the electrode for coupling 40. As a consequence, the 

35 portion between the electrodes 38 and 7 acts as a 
bandpass filter. On the other hand, the resonance elec- 
trodes 34a, 34b, 34c, and 34d. provided in the holes 
33a, 33b, and 33c, the electrode for coupling 40 and the 
resonance electrode 34, are interdigitaJly coupled 

40 together. Furthermore, the abovementioned resonance 
electrodes 34a, 34b. and 34c. and the resonance elec- 
trodes, provided in the holes 43a. 43b and 43c, are 
interdigrially coupled. As a consequence, the electrodes 
37 and 38 are each phase-shift coupled by ji/2 via the 

45 resonance electrodes 34a, 34b. and 34c. thereby acting 
as a bandstop fitter comprising a three-stage trap cir- 
cuit The cut-off action of the ground holes 45a, 45b, 
and 45c prevents unwanted coupling between the reso- 
nance electrodes. 

so [0036] In Fig. 9. a numeral 21 represents a ceramic 
substrate, having a ground electrode 25 provided on its 
outer face, and in addition, and electrode 26 is provided 
on the top face thereof, and electrodes 27 and 28 are 
provided from the top face, via the side face, to the bot- 

55 torn face. By mounting the antenna portion 100 and the 
fflter portion 101 on the substrate 21. the electrodes 7, 
37, and 38 of the titter portion 1 01 are connected to the 
electrodes 27, 28, and 26 respectively, and the elec- 
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trode 24 of the antenna portion 100 is connected to the 
electrode 26 on the substrata 
[0037] In each of the embodiments described 
above, the resonance electrodes were provided in the 
dielectric substrate, but it is acceptable to provide the 
resonance electrodes on the outer face of the dielectric 
substrate, forming a micro-stripline resonator. 
[0038] Next, a radio apparatus using the dielectric 
antenna including a duplexer will be explained referring 
to Fig. 11. 

[0039] Fig. 1 1 is a block diagram of a transmission 
portion of a radio apparatus. In the diagram, the alter- 
nate long and two short dash line portion represents the 
dielectric antenna including a duplexer, and the trans- 
mission antenna is provided in a single structure with 
the duplexer. This dielectric antenna including a 
duplexer is for instance mounted on a circuit substrate 
in a mobile telephone. Consequently, the entire radio 
apparatus can be miniturized. 
[0040] While the invention has been particularly 
shown and described with reference to preferred 
embodiments thereof, it win be understood by those 
skilled in the art that the forgoing and other changes in 
form and details may be made therein without departing 
from the spirit of the invention. 

Claims 

1 . A dielectric antenna including a filter, comprising: 

a dielectric substrate (1); 
an antenna portion comprising; a radiation 
electrode (2) having one short-circuited end 
and one open end and provided on or within 
the dielectric substrate (1); 
a filter portion comprising; at least one reso- 
nance electrode (4a; 4b) provided on or within 
the dielectric substrate (1), and a external cou- 
pling electrode (7) in association with the reso- 
nance electrode (4b); and 
the radiation electrode (2) and the resonance 
electrode (4a) being coupled to each other. 

2. The dielectric antenna inducfing a fitter according to 
Claim 1, wherein an electrode (6) electrically iso- 
lated from ground and generate a static capaci- 
tance between the resonance electrode (4a) and 
the radiation electrode (2) is provided; and the res- 
onance electrode (4a) and the radiation electrode 
(2) are coupled to each other by static capacitance. 

3. A cfielectric antenna inducfing a filter, comprising: 

a dielectric substrate (1); 
a slot antenna-type antenna portion (18) com- 
prising; a ground electrode (6) opened in a slot 
shape and provided on a dielectric substrate 

0); 



a filter portion comprising; at least one reso- 
nance electrode (4a; 4b) provided on or within 
the dielectric substrate (1), and a external cou- 
pling electrode (7) in association with the reso- 
5 nance electrode (4b); and 

an electrode (6) coupled to the resonance elec- 
trode (4a) and coupled to the slot antenna. 

4. A dielectric antenna including a filter, comprising: 

10 

a first cfielectric substrate (19); 
an antenna portion (100) comprising: a prede- 
termined shaped electrode (2) which com- 
prises an external coupling electrode (24) and 
75 provided on or within the first dielectric sub- 

strate (19); 

a second dielectric substrate (20); 

a filter portion (101) comprising; at least one 

resonance electrode (4a; 4b) provided on or 

20 within the second dielectric substrate (20), and 

an external coupling electrode (7) in associa- 
tion with the resonance electrode (4b); and 
a substrate (21) on which an electrode (26) 
connecting the external coupling electrode (24) 

25 of the antenna portion (100) and the external 

coupling electrode (7) of the filter portion (101) 
are disposed and the antenna portion (100) 
and the filter portion (101) are mounted. 

30 1 A dielectric antenna including a duplexer, compris- 
ing: 

a transmission fitter and a reception filter, each 
comprising the filter portion of one of Claims 1 

35 to 4; and 

the resonance electrode (34b) of an output 
stage of the transmission filter and the reso- 
nance electrode (4a) of an input stage of the 
reception fitter being coupled to an antenna 

40 portion. 

6. A radio apparatus comprising the dielectric antenna 
inducfing a filter according to one of Claims 1 to 4, 
or the dielectric antenna including a duplexer 
45 according to Claim 5, as a high-frequency circuit 
portion. 
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